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Pressure Distributions on The Surface of

Externally-Blown Flap

Norio INUMARU, Kiyomi KITAMURA and Hitoshi TAKAHASHI

ABSTRACT

Wind-tunnel measurements of a jet engine model and a
model equipped with the pressure orifices on the airfoil contour of its mid-span were
distribution on Extemnally-Blown Flap (EBF)

A Fan-Jet engine model was placed in various angles and positions

two-dimensional wing

made to determine surface pressure
configurations.
relative to the wing, and was traversed along the wing span across the free stream.
Surface pressure distribution on the wing model was measured to investigate aero-
dynamic interference between the wing and the engine. Special features of pressure
distribution corresponding to each type of EBF revealed. An aug-
mented lift was supplied by the integration of surface pressure. A discussion is pre-
sented on the EBF

concept. Effects of wing-sweep on the surface pressure were also examined using

classified were

lift augmentation in comparison with the Deflected-Slipstream

the measurements.
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i jNo. [ ;O‘./ 1T Ci Ci max ct Ci, Ci, A:ymm) ki ki ki Xk b
1 4 2.586 | 2586 | 2.94 2.998 | 2.346 2.64 170 | 0.981 1.13 111 | 405
i1 1 2.830 | 3.066 | 3.32 3.424 | 2416 2.87 224 0.970 0.74 0.72
2 4 2.085 {2037 | 2.58 2.719 | 2137 2.36 92 | 0.949 0.61 0.58
3 2 2544 | 2772 | 3.08 3184 | 2532 2.81 94 0.967 0.63 0.61
4 2 2.3%4 2.394 2.62 2.679 2.230 2.43 188 0.978 1.25 1.22
5 # 2037 | 2037 | 2.27 2132 | 1.980 213 200 1.065 1.33 1.42
6 ” — —
7 1 2.815 3.053 3.23 3.413 2,408 2.82 212 0.946 0.82 0.78 | 405
(7 2485 v 2.77 2 ” 2.59 180 | 0.812 0.60 0.49 2
8 2.729 v 3.36 ” 2 2.88 208 | 0.984 0.80 0.79 2
(8 2.208 v 2.84 “ ” 2.62 176 | 0.832 0.59 049 2
9 2660 | 2878 | 312 3175 2 2.76 180 | 0.983 0.69 0.68 | 427.5
10 2474 2.755 2.88 2.950 v 2.64 X 0.976 412.5
11 1 3433 | 3.091 | 435 3413 | 2408 338 196 1.275 0.75 096 | 382.5
1y 3131 | 3.053 | 360 ” 7 3.00 224 1.055 0.74 0.78 | 405
12 3.896 3.091 511 ” 4 3.76 212 1.497 0.82 123 | 382.5
{12 { 3528 3.053 4.41 » ” 3.41 212 1.292 0.71 092 | 405
13 1 3.708 4523 5.22 4.618 3.553 439 152 1.130 0.58 066 | 397.5
14 3.031 ” 4.07 » 4 3.81 52 0.881 0.20 0.18
15 3.173 3.887 3.75 4,327 3.053 3.40 136 0.867 0.52 0.45
16 2624 | 3249 | 3.38 3618 | 2553 2.97 84 0.934 0.32 0.30
17 2609 v 3.12 ” 4 2.84 120 0.862 0.46 0.40
18 3.241 v 3.98 ” K 3.27 184 1.100 0.71 0.78
19 3.249 2 4.17 v 4 3.36 184 1.153 0.71 0.83
19 3.183 2 3.80 ” o 3.18 208 1.050 0.69 0.29
20 2.486 v 3.09 v 4 2.82 88 0.854 0.34 0.29
21 2590 | 4523 | 322 4618 | 3.553 ¥ — | 0.697 18
22 2.787 3.887 3.36 4,327 3.053 321 60 0.777 0.23 0.55
23 1 3529 | 4.427 | 3.85 5.153 | 3.053 3.45 192 | 0.747 0.74 0.55 | 397.5
24 2344 | 3494 | 2.67 3.728 Z S — | 0.716
25 2545 | 3887 | 2.98 4.327 G ¥ — | 0.689
26 2 2973 | 3747 | 3.32 4114 | 3.053 319 ¥ 0.807 397.5
27 2655 | 3133 | 3.11 3.440 | 2553 2.83 144 0.904 0.55 0.50
28 2 2.788 2.954 3.27 3.244 2.408 2.84 184 1.008 0.71 072 | 397.5
29 2.954 ” 3.39 » s 2.90 196 1.045 0.75 0.78 2
29 2647 | 2945 | 3.05 ” K 273 164 0.940 0.55 052 | 405
30 2 0.562 0.562 0.775 0.630 0.460 0.62 104 1.23 0.40 0.49 | 405
(30 0.567 2 0.725 v s 0.59 120 1.15 0.40 0.46
31 0.683 0.637 0918 0.736 ” 0.69 164 1.25 0.63 0.79
32 0.598 0.598 0.75 0.640 0.489 0.62 168 1.17 0.65 0.76
33 0.063 0 0.16 0 0 — — —
34 0.053 v 0.18 s 4 —_— —_ —_—
(34 0.022 z 012 ” # —_ — —
35 0.836 | 0.836 | 1.05 0.958 | 0.684 0.87 132 110 0.51 0.56
36 0.770 ” 0.87 ” G 0.78 96 | 0.91 0.37 0.34
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